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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 INTRODUCTION 
 
The issues of increasing usage of waste materials from industry such as palm oil 
fuel ash and cockle shell during concrete production to satisfy the continuous demand of 
the building industry has led towards efforts of using any waste material as partial 
replacement in this composite material. Today, sand has become the most widely 
consumed natural resources along the planet after fresh water. By using POFA and cockle 
shell, effectively, we can reduce the bad environmental effect, and we can also solve the 
landfill problem for the disposal of waste.  
 
Cockle shell also knows as SBP. Vast volumes of Seashell-By-Products (SBP) are 
made annually (Chiemchaisri, 2007). Palm oil is one of the most important agro industries 
in Malaysia, Indonesia and Thailand. For example, Malaysia is considered as the largest 
exporter by around 47% of world exports of palm oil (Bamaga, 2013). Palm Oil Fuel Ash 
(POFA) is by-product obtained by burning of fibres, shells and empty fruit bunches as 
fuel in palm oil mill boiler.  
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1.2 PROBLEM STATEMENT 
 
Cockle shell is a waste material, meanwhile POFA is a waste material from 
industry. Also, by using POFA and cockle shell we can scale down the environmental 
contamination. For cockle shell, using an eco-friendly solution to the problem of disposal 
of the cockle shell, by turning waste into a high value-added product like partial sand 
replacement is enabled since the price of the sand is increasing drastically this day. These 
wastes from industries can pollute the environment. Palm oil fuel ash (POFA) can be used 
as a partial replacement for cement in the concrete mix due to its pozzolanic content 
(Munir, 2015). Thus by using POFA as a partial cement replacement and cockle shell as 
a partial sand replacement, we can sweep over the issue of the environmental problem 
such as to bring down the utilization of landfill for this disposal waste 
 
1.3 OBJECTIVES 
 
The objectives of this study are as follows: 
 
1) To investigate the durability of mortar containing crushed cockle shell and palm 
oil fuel ash as mixing ingredient when subjected to acid attack. 
2) To investigate the effect of elevated temperature on mass loss of mortar containing 
crushed cockle shell and palm oil fuel ash as mixing ingredient. 
3) To investigate the effect of elevated temperature on compressive strength of 
mortar containing crushed cockle shell and palm oil fuel ash as mixing ingredient. 
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1.4 SIGNIFICANCE OF RESEARCH  
 
This study will provide knowledge on the effect of elevated temperature on 
properties of mortar containing crushed cockle shell and POFA when it is subjected to 
fire resistance and acid attack respectively. The information is expected to contribute 
towards better understanding of the properties of modified concrete containing POFA and 
cockle shell. This study is conducted to prevent the environmental issue that caused by 
waste disposal such as POFA and cockle shell. It is because POFA and cockle shell are a 
waste material. By using POFA and cockle shell in our mix design of mortar, we can fully 
reduce the environmental problems thus contribute towards a cleaner environment. 
. 
1.5    SCOPE OF RESEARCH 
 
The scope of this research cover all the important information on the acid 
resistance and fire resistance test on the behavior of mortar containing crushed cockle 
shell and POFA. Best mix design with varying percentage of POFA and cockle shell were 
subjected to test for acid resistance test and fire resistance test. There are 3 types of mix 
that will be used in this experimental work that is plain cement brick, brick containing 
POFA and crushed cockle shell and brick containing crushed cockle shell. 
 
The curing days for this mortar containing crushed cockle shell and POFA were 
28 days. The type of curing use in this experiment is water curing. 3 mis design were 
subjected to acid resistance test. The physical changes and mass loss of the sample from 
3 mix design will be observed and recorded for a specific period throughout this research. 
For the fire resistance test, the temperature is controlled by the designated standard, which 
is 100℃, 300℃, 500℃ and 800℃. The specimen will use water-cooling condition after 
heat.  
 
 
